Breast cancer treatment has become increasingly individualized in recent years. An enhanced understanding of the molecular basis of breast cancer and the development of biomarkers have contributed to the development of treatment approaches which ensure that, where possible, patients will receive a therapy which will be as effective as possible with the lowest possible side effects [1] [2] [3] [4] . Current interest has focused on cancers such as triple-negative breast cancer or HER2 positive breast cancer, not least because of the clear effects of treatment and the recent developments. However, the majority of the 72 000 women who develop breast cancer in Germany every year [5] have hormone receptor-positive breast cancer. In recent decades, a lot of progress has been made in developing individualized treatments for these patients, initially with the use of tamoxifen and later with the introduction of aromatase inhibitors. Use of aromatase inhibitors in the adjuvant treatment of postmenopausal patients with hormone receptor-positive breast cancer has greatly changed therapy. While all studies show that recurrence-free survival rates improved compared to treatment with tamoxifen alone, only a few studies have shown that total survival also improved [6] [7] [8] [9] [10] [11] [12] [13] . At the time of approval, when benefits were weighed up against the risks of treatment, the benefits were found to clearly outweigh the risks, resulting in the widespread use of aromatase inhibitors to treat hormone receptor-positive breast cancer in postmenopausal women. The reduction in the relative risk of recurrence was reported to be 20% in the studies which compared 5 yearsʼ tamoxifen treatment with 5 yearsʼ treatment with aromatase inhibitors (ATAC und BIG 1-98) and was reported to be between 32 and 38 % in the studies which compared 5 yearsʼ tamoxifen therapy with a sequence consisting of 2 yearsʼ tamoxifen treatment followed by 3 yearsʼ aromatase inhibitors (ABCSG8, ARNO, IES-031). Improvements in recurrence-free survival were also noted for extended adjuvant treatment (treatment administered 6-10 years after diagnosis and after 5 years of treatment with tamoxifen) [14] [15] [16] . Management of side effects has focused primarily on menopausal symptoms; treatment of these symptoms in clinical practice is important for both patients and doctors, as management may require additional medication or a switch to anti-hormone treatment or therapy may even have to be discontinued. The current standard of care consists of at least 5 yearsʼ treatment with adjuvant hormone therapy to achieve similar therapeutic effects as were obtained in clinical trials [17] . But not all patients take the required doses and not all patients continue therapy for 5 years [18] [19] [20] [21] ; this known problem is referred to as non-adherence to therapy or non-compliance. While adjuvant, anti-hormone treatment of breast cancer is associated with high rates of non-compliance in patients, other approaches such as chemotherapy and radiation as well as follow-up are also associated with relevant rates of non-compliance [22, 23] . There are currently no large prospective studies on letrozole. The predictors of non-compliance, which could help identify the groups at risk for this behavior at the start of therapy, are also unknown. The EvaluateTM study (evaluating letrozole therapy in the management of primary, hormone receptor-positive breast cancer) was carried out to obtain information on patient-driven noncompliance and therapy management. The goal of the EvaluateTM study was to determine the percentage of postmenopausal patients who were prescribed letrozole therapy for hormone receptor-positive breast cancer as part of their standard care and discontinued therapy within the space of one year. Additional study goals included the identification of predictors which would allow such patients to be detected at an early stage, and the documentation and assessment of the information provided to patients. This paper gives a description of patient and tumor characteristics together with the relevant comorbidities and the variables influencing the decision for treatment.
Methods

!
Study design
The EvaluateTM study is a prospective, single-arm, non-interventional study open to all patients with invasive breast cancer in whom treatment with the aromatase inhibitor letrozole is indicated. This includes patients receiving adjuvant therapy with letrozole as their first-line treatment (upfront), patients receiving letrozole after a course of treatment with tamoxifen (switch), patients receiving letrozole after 5 yearsʼ anti-hormone (extended) treatment, and patients receiving letrozole for advanced, metastatic disease. The study aimed to evaluate the factors influencing the therapy decision of both the physician and the patient in standard care, to evaluate and assess patient management of therapy, to evaluate patient compliance using a patient questionnaire, together with an assessment of compliance by the treating physician, and to evaluate the efficacy and tolerability of treatment with letrozole and the incidence of undesirable events during treatment with letrozole as assessed by the physician. All ethics commissions of the study centers involved approved the study. The leading ethics commission was the Ethics Commission for the Medical Faculty of the University of Erlangen-Nuremberg. All patients gave their written informed consent to participate in the study.
Documentation
Participating patients and physicians completed predefined questionnaires at the start of the study, after 6 months and after 12 months (l " Fig. 1 ). On inclusion in the study, physicians documented each patientʼs prior clinical history, including prior history of breast cancer and prior treatment, concurrent medication and comorbidities. The patientʼs general state of health was assessed and information about the contents of the information given to patients about aromatase inhibitor therapy, the reasons behind the decision for letrozole therapy and the patientʼs struc-formation is conveyed and the contents of the conveyed information. piemanagement von postmenopausalen Patientinnen mit einem hormonrezeptorpositiven Mammakarzinom im Rahmen der Routineversorgung geben. Geplante Analysen beinhalten die Therapiepersistenz und die Zufriedenheit mit den Informationsstrukturen und dem Aufklärungsinhalt. ture of care during letrozole therapy were documented. Progress of disease, compliance, the date of discontinuation of treatment (if this occurred) together with the reasons for discontinuing the treatment and the side effects of treatment were documented during the further course of the study. On inclusion in the study, each patient was questioned about the contents of the information on treatment provided to the patient and the patientʼs satisfaction with this information, as well as the sources of information on aromatase inhibitor therapy. In addition, patients were requested to provide information about their general compliance with treatment. During the study, patients were then asked about their compliance with treatment and how they assessed the efficacy and tolerability of the medication. Documentation was done using questionnaires, and the data obtained was subsequently entered in an electronic documentation system.
Study centers and patient population
Between January 2008 and December 2009 a total of 5045 patients in 310 study centers across Germany were included in the study. The number of patients per center included in the study ranged from 1 to 213, with a median of 12. Of these 5045 patients, 370 were excluded from the study because information such as date of disease, start of therapy or intention were incomplete. Three more patients were excluded from the study because they had hormone receptor-negative breast cancer. In the end, the study consisted of 4672 patients whose data could be analyzed.
Statistical analysis
The data presented here describes the patient population and the patient characteristics collected at the start of the study. The study also aimed to investigate the connection between the factors cited by the physician as influencing the decision to pre-scribe letrozole therapy and the different patient groups. Patient groups were defined as follows: Group 1 (adjuvant upfront): patients are prescribed adjuvant therapy with letrozole within 1 year after diagnosis; Group 2 (adjuvant, 2-5 years): patients are prescribed adjuvant therapy with letrozole 1-5 years after diagnosis; Group 3: patients are prescribed adjuvant therapy with letrozole 6-10 after diagnosis; and Group 4: patients are prescribed letrozole as a palliative treatment (patients with metastatic disease). The information about the factors physicians had considered when making their decision about the prescribed therapy were available as dichotomous variables. Associations between variables were assessed using chi-square test. P-values < 0.05 were considered statistically significant. Statistical analysis was done using IBM SPSS Statistics Version 21.
Results
!
Mean age of patients included in the study was 64.8 (± 8.5) years. Most patients were included in the study because they were prescribed adjuvant therapy (n = 4420 of 4672). A total of 252 patients had metastatic disease on inclusion in the study. The vast majority of patients receiving adjuvant therapy were in the group receiving letrozole within 1 year after diagnosis (n = 4181, 94.6 %), 200 patients began therapy 1-5 years after diagnosis, and 39 patients began therapy 6-10 years after diagnosis. The median time from diagnosis to the start of therapy was 0.2 years, 2.3 years, 6.0 years and 0.5 years, respectively (l " Table 1 ). As expected, the percentage of patients with ECOG 0 or 1 was lowest in the group with metastatic disease (86.1 %). In the group of patients treated upfront, the percentage of patients with ECOG 0 or 1 was 96.3 %. The general state of health of all patients included in the study was therefore very good. The patient characteristics of patients receiving adjuvant treatment are shown in l " Table 2 . Most patients had a stage pT1 tumor (58.1 %) and were node-negative (65.5 %). Grade 2 tumors were present in 68.7 % of cases and 13.2 % of cases had a positive HER2 status. Data on therapies recorded during the study were within expected ranges (l " Table 2 ). In this postmenopausal patient population, more than half of all patients had one or more comorbidities. Around 42% had a vascular disorder (usually hypertension) and approximately 15 % had a metabolic disorder (most commonly diabetes type II). The third most common type of comorbidities were endocrine disorders (13.7 %). Particularly important for patients treated with aromatase inhibitors was that 9% had previous musculoskeletal disorders (l " Table 3 ). The concurrent medication taken by patients corresponded to the profile of patientsʼ comorbidities. 1714 patients (36.7 %) were taking medication for vascular disease. Out of the total patient population, 23.9 % were taking renin-angiotensin medication, 21.5 % were taking beta-blockers and 6.6 % were taking calcium channel blockers. Around 10 % of patients were taking analgesic drugs, which included oral analgesics, topical analgesics and antiinflammatory and antirheumatic drugs, as shown in l " Table 4 .
Start of the study
The results of the analysis which looked at the factors cited by the physician influencing the decision for aromatase inhibitor therapy are listed in l " Table 5 . As expected, hormone receptor status was the most important factor. The high percentage of physicians (76 %) who invoked the decision taken by the Tumor Board is a reflection of the decision-making structures in breast centers. Looking at the differences between the factors cited as influencing the decision for aromatase inhibitor therapy in the different patient groups, it is clear that the importance of all factors varied across the different patient groups, with the exception of the type of previous surgery and the involvement of the patient in decision-making. These two factors were equally important across all patient groups (l " Table 5 ). Tumor stage was cited more often as contributing to decision-making in the upfront therapy group (62.6 %) compared to the other groups (57.5 %/53.8 %/53.6 %, respectively). Age and HER2 status also appeared to be more im- 
Discussion
! Over a period of 2 years more than 5000 patients in more than 300 study centers were included in the EvaluateTM study. Goals of the study were the analysis of the factors influencing the decision for therapy and the identification of predictors for therapy compliance. As expected, the majority of patients were recruited to the study upfront and only a few patients included in study had already undergone extended adjuvant treatment or had metastatic disease. The remaining patient characteristics were within expected ranges. When the factors which physicians had used when making their decision about the preferred type of therapy were compared, the expected differences between patient groups were found. The EvaluateTM study is one of three prospective studies with a large number of patients which have considered the issue of compliance in aromatase inhibitor therapy. The PACT study (Patientʼs Anastrozole Compliance to Therapy) was a prospective randomized study which also included around 5000 patients [24] . In the PACT study, patients were randomized into one of two groups: one group where patients regularly received information about the disease and the anti-hormone treatment during the first year of treatment and one group which did not receive this regular information. The study population receiving adjuvant treatment was very similar to that of the Evalua-teTM study [24] . Randomization in the PACT study was analyzed with regard to compliance. Compliance was defined as the percentage of patients who reported after one year that that they had always or almost always taken the drug anastrozole. Compliance in the intervention arm of the study was 88.8 % and was 88.5 % in the standard arm [20] . Multivariate analysis showed that participation in rehabilitation programs, whether the patient was working or not, regular follow-up and the occurrence of undesirable side effects were all factors which influenced compliance [20] .
The single-arm COMPACT study (COMPliance and Arthralgia in Clinical Therapy) included approximately 2000 patients who received anastrozole upfront; the COMPACT study investigated the association between the occurrence of joint pain as a side effect and compliance [21] . A significant association was found between the occurrence of arthralgias and compliance. The rate of non-compliance ranged from around 10% to almost 30 %, as a function of the arthralgia score (range 0-100) [21] . Interestingly, this study showed a significant difference between compliance as reported by physicians and compliance as reported by patients. While physicians assessed compliance after 9 months as more than 95 %, patients reported a compliance rate of less than 70 %.
Another study which analyzed prescription databases reported that the rate of patients who had not taken any anastrozole or had not taken sufficient anastrozole at 12 months was between 82 and 88%. Approximately 12 000 patients were included in this study [18] . Similar to the PACT and the COMPACT studies, the EvaluateTM study will be investigating predictors for compliance.
In contrast to the studies described above, the EvaluateTM study was also able to include patients with advanced disease and patients who started treatment with the aromatase inhibitor letrozole at a later date. The number of patients who began treatment 5-10 years after diagnosis appears relatively low. Treatment with letrozole after 5 yearsʼ prior treatment with tamoxifen has been reported to result in improved disease-free survival rates [16] . A benefit with regard to total survival has even been discussed for certain subgroups such as node-positive patients [25, 26] . In the EvaluateTM study 35.5 % of patients were node-positive. If we assume that this corresponds to the percentage of patients who were offered extended adjuvant therapy, then the number of 39 patients reported in der EvaluateTM study is very low. Other reasons, such as bias during study recruitment or the increasing use of aromatase inhibitors in the first 5 years after diagnosis of disease, probably played a role for this low figure. But the suspicion that patients who could benefit from such a therapy did not receive this option remains. When looking at the factors cited by physicians as influencing their therapy decision, it became clear that for patients prescribed aromatase inhibitor therapy upfront, tumor stage, patient age and HER2 status were referred to significantly more often as important factors for the therapy decision. Even if it was not possible to inquire into the causes for this association, it could be supposed that patients who have a higher tumor stage and a positive HER2 status and who are postmenopausal but younger, were prescribed aromatase inhibitor more often to guard against a higher risk of recurrence. It also appears plausible that when decisions are taken immediately after diagnosis, the decision of the Tumor Board plays a greater role than for patients who receive letrozole at a later point in time. Even if the percentage of patients involved in the therapy decision appears to be rather low at around 20%, the involvement of the patient in the therapy decision does not occur independently of the stage of disease; despite the low rate of involvement, it reflects the importance and independence of this factor. Overall, the EvaluateTM study provides a good overview of therapy management, compliance and side effects of therapy with letrozole. All patients were homogeneously treated with the aromatase inhibitor letrozole, and patients and physicians were questioned prospectively with regard to the goals of the study (l " Fig. 1 ). The study aims to depict therapy management and compliance in clinical practice. Planned analyses include the identification of predictors of therapy compliance and the analysis of quality parameters for therapy management as well as an analysis of patientsʼ information needs and patient satisfaction with the available care infrastructure and the information provided.
